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© Electrostatic spray coating method. 



© An electrostatic spray coating method where an 
electrical field is generated between a spray gun 
(14) and an object (4) for electrostatically attracting 
the paint to the object for coating it. A positive or 
negative voltage is preliminarily applied to the object 
(4) with a spraying system for spraying the paint 
from the spray gun (14) being electrically grounded 
while the object is maintained electrically insulated. 
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Electr static Spray Coating Method 



BACKGROUND OF THE INVENTION 



1) FIELD OF THE INVENTION 

The present invention relates to a method of 
coating an object by electrostatically attracting a 
paint material from a spray gun thereto. 

2) DESCRIPTION OF THE PRIOR ART 

A typical installment employed in a conven- 
tional electrostatic spray coating method of the 
above-noted type is shown in Fig. 5. In this install- 
ment, an electrode 14a attached to a spraying 
opening of a spray gun 14 is preliminarily im- 
pressed with a positive or negative high voltage by 
means of a high-voltage generator 21 , such that the 
paint material as being sprayed from the spray gun 
14 is charged and this charged material is attracted 
to an electrically grounded object 4 for coating the 
same. 

In the above method; however, if the employed 
paint material is electrically conductive, for exam- 
ple, a metallic paint containing metal powder or a 
water-thinnable paint containing water as its major 
solvent which paint has been drawing attention as 
an environmentally non-poiutant material in recent 
years, since the paint material is continuously fed 
from a tank 13 to the spray gun 14, there is 
possibility of short circuit from the electrode 14a 
via the paint material throughout the feed pipe and 
also at the tank 13. For this reason, the entire paint 
feed system extending from the tank 13 to the pray 
gun 14 needs to be insulated by grounding the 
same, thereby disadvantageous^ enlarging the in- 
sulator equipment 

Moreover, it is a common practice in the spray 
coating installation to connect the single spray gun 
1 4 via a color selector valve 1 6 with more than ten 
tanks 13 containing paint material of different col- 
ors. In this case, the above problem is more con- 
spicuous since insulation is necessary for all of the 
great number of feed units. 

With regard to the above problem, the prior art 
has suggested one solution shown in Rg. 6. In this 
system, there is provided a relay tank 22 for re- 
ceiving dripping of paint fed from th upstream 
system, and the received paint material which has 
been insulated in the course of dripping thereof is 
subsequently fed through the downstr am system 
to the spray gun 14. This system has the advan- 
tage that the insulated portion may be limited to 



the downstream side system after the relay tank 
22. 

On the other hand, with the above system, 
problems remain that the insulator system needs to 

5 additionally include the relay tank and that a plural- 
ity of the same are needed if the spray gun is 
connected to many paint tanks. More particularly, 
for changing paint colors, in order to obtain good 
painting efficiency, the paint feed pipe downstream 

70 of the valve and the spray gun should be cleaned 
as quickly as possible for receiving the next color 
paint and thus it is desired for the color selector 
valve to be disposed as close as possible to the 
. spray gun, which results in that a plurality of relay 

15 tanks must be independently disposed in the up- 
stream of the color selector valve for receiving the 
respective colors of paint materials. This is ex- 
tremely disadvantageous for the reduction of in- 
sulator system. 

20 Therefore, the primary object of the present 
invention is to provide an improved electrostatic 
coating method in which significant reduction of 
insulator system is enabled by renovating the way 
of formation of electric field for electrostatically 

25 attracting the sprayed paint material to an object to 
be painted. 

SUMMARY OF THE INVENTION 

30 

In order to accomplish the above object, in the 
electrostatic spray coating art where an electrical 
field is generated between a spray gun and the 
object for electrostatically attracting the paint to the 

35 object for coating the same, a method of the 
present invention is characterized in that a positive 
or negative voltage is preliminarily applied to the 
object with a spraying system for spraying the 
paint from the spray gun being electrically ground- 

40 ed while the object being maintained electrically 
insulated. 

Functions and effects of the above method will 
be described next. 

The paint material in the form of particles 

45 sprayed from the spray gun is charged through the 
electric field generated between the grounded 
spray gun and the high-voltage-impressed object 
and the paint particles are efficiently attracted to 
the charged object thereby coating th same. 

so That is to say. in the method of th present 
invention, since the electric field for attracting th 
paint particles is generated with the spraying sys- 
tem including the spray gun being grounded, ther 
is no possibility at all of short circuit of the positiv 
or negative high-voltage current at the paint-feed 
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system side via the electroconductive paint. Ac- 
cordingly, in this method, only the object needs to 
be maintained electrically insulated while such 
costly and large insulator system as commonly 
employed by the prior art is no longer necessary. 
Consequently, the present invention has achieved a 
method which enables a significant reduction of 
Insulator system and further a cost reduction in the 
entire electrostatic spay coating installation. 

Other features and advantages of the present 
invention will be fully understood from more de- 
tailed description of preferred embodiments < with 
reference to the accompaning drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Accompanying drawings illustrate preferred 
embodiments of an electrostatic spray coating 
method as embodied in a spray coating installation; 
in which, 

Fig. 1 is an enlarged cross sectional view, 
Rg. 2 is an enlarged vertical cross section, 
Rg. 3 is a plane view, 
Rg. 4 is a side view, 

Rg. 5 is a shematic of a prior-art installation, 

and 

Rg. 6 is a schematic of a further prior-art 
installation. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Preferred embodiments of the present inven- 
tion will be particularly described hereinafter with 
reference to accompanying drawings of Rgs. 1 
through 4. 

An object 4 to be painted (the object com- 
prises an automobile vehicle body in these particu- 
lar embodiments) which has been transported from 
a preceding stage 3 by means of a floor conveyor 
2, is recieved by a hanger type conveyor 6 at an 
entrance of a spray booth 5. While this object 4 on 
the hanger conveyor 6 is being transported inside 
the booth 5, the object undergoes electrostatic 
spray coating operations by a plurality of spraying 
devices 7 installed Jn the booth 5. At an exit of the 
spray booth 5, the coated object 4 is mounted on a 
cart 1* from the hanger conveyor 6 to be trans- 
ported to a next stage 8. 

Referring more particularly to the coating op- 
eration carried out inside the spray booth 5, with a 
ventilating air being fed by blowing with a sloped 
downward ori ntation form a side wail air outlet 10, 
the air inside the booth 5 together with excess 
paint mist is forcibly exhausted through a grated 



floor 11 to a waste-paint processing unit 12. 

Outside the spray booth 5, there are disposed 
a plurality of paint tanks 13 each storing therein a 
paint material of a different color. Each of the 

5 spraying devices 7 has its spray gun 1 4 connected 
via a paint color changing valve 16 with a paint 
feed pipe 15 extending from each paint tank 13 
and also with an air feed pipe 17 for feeding 
compressed air for spraying. 

70 The control operations of the respective con- 
veyors 2, 6 and 2 and spraying devices 7 and the 
switching operations of the paint color changing 
valves 16 are all effected by an unillustrated central 
control unit, by an automatic control scheme of 

75 which the object 4 undergoes successive electro- 
static spray coating operations. 

For electrically insulating the object 4 suspend- 
• ed from the hanger conveyor 6, each hanger rod 
18 of the conveyor 6 includes an insulator element 

20 19. Further, on the booth floor, there is provided a 
clamp device 20 which is automatically activated 
for clamping the object 4 in response to a signal 
from the central control unit. Upon this clamping 
action of the clamping device 20. the insulated 

25 object 4 is impressed with a positive high voltage 
generated by a high-voltage generator 21. 

On the other hand, adjacent a spraying open- 
ing of the spray gun 14 of the spraying device 7, 
there is attached an electrode 14a for forming an 

30 electric field between the high-voltage impressed 
object 4 and the spray gun 14 for electrostatically 
attracting the sprayed paint to the object 4, with the 
electrode 14a being electrically grounded. 

That is to say, while the system side of the 

35 spray gun 14 is set as the grounded side, the 
electrically insulated object 4 is impressed with a 
high voltage, whereby the sprayed paint particles 
from the spray gun 14 are charged within the 
electric field formed between the spray gun 14 and 

40 the object 4 and then the charged paint particles 
are efficiently attracted to the high-voltage im- 
pressed object 4 thereby coating the same. 

After completion of the predetermined electro- 
static spray coating operations, the central control 

45 unit transmits a signal to the clamping device 20 to 
release the same from the object, which is then 
transported to the outside of the spray booth 5. 



so (Alternative Embodiments) 

(i) In the above embodiment, the electrically 
insulated object is impressed with a positive high 
voltage, which may be replaced by a negative high 

55 voltage depending on the situation. 

(ii) In the above embodiment, the spray gun 
designed for electrostatic spray coating with an 
electrically grounded electrode is employed. In- 
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stead, with the present invention, it is also possible 
to mpioy a spray gun of the ordinary type having 
no electrode, with simply grounding some portion 
of the paint feed system between the gun and the 
paint tank. 

(iii) The electrostatic spray coating operation 
may take place both with the object being moved 
and with the same being kept still. In either case, 
various improvements are conceivable for the spe- 
cific means for supporting and maintaining the ob- 
ject under electrically insulated condition. 

(iv) Various improvements are possible for 
the means for impressing the insulated object with 
a positive or negative voltage. For instance, where 
the electrostatic spray coating operation is carried 
out on a moving object, it is possible to provide the 
clamping device for clamping and voltage-impress- 
ing the object with some cable extention which will 
permit the clamper to follow the moving object. Or, 
it is also possible to attach to the object a slide- 
contact element which comes into sliding contact 
with an electric rail as the object moves thereon. 

(v) In place of the spray gun for a spray 
robot or an automatic spraying device, the present 
invention may be embodied also with a manual 
type spray gun operated directly by a worker. The 
applications of the method of the present invention 
do not limit the construction of spray booth forming 
the spraying area or types and constructions of the 
conveyors for transporting the object. 

(vi) Although the method of the present in- 
vention is particularly useful where an electrically 
conductive paint material such as a water-thinnable 
paint containing water as its main solvent and a 
metallic paint containing metal powder is em- 
ployed, the method is also applicable for non- 
conductive paint material or even powderly paint 
material. 

(vii) Aside from the automobile vehicle body 
in the previous embodiment, the method is ap- 
plicable for any other objects such as casings of 
home electric appliances or steel products for var- 
ious uses. 



Claims 



2. An electrostatic spray coating method as 
claimed in claim 1 . characterized in that the object 
(4) is electrically insulated as being suspended 
from a hanger rod (18) with an insulator (19) of a 

5 hanger type conveyor installed in a spray booth. 

3. An electrostatic spray coating method as 
claimed in claim 1 or 2, characterized -in that the 
positive or negative high voltage preliminarily im- 
pressed to the object (4) is provided by a high- 

w voltage generator (21) via a clamping device (20) 
disposed on a floor face of the spray booth, the 
clamping device (20) transmitting the voltage while 
clamping the object (4). 

4. An electrostatic spray coating method as 
75 claimed in any one of claims 1, 2 or 3, character- 
ized in that the paint material sprayed from the 
spray gun (1 4) comprises a water-thinnable or me- 
tallic paint material. 
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1. An electrostatic spray coating method where 
an electrical field is generated between a spray so 
gun (14) and an object (4) for electrostatically at- 
tracting the paint to the object (4) for coating it, 
characterized in that a positive or negative voltage 
is preliminarily applied to the object with a spraying 
system for spraying the paint from the spray gun 55 
(14) being electrically grounded while the obj ct (4) 
is maintained lectrically insulated. 
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FIG. 4 
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© Electrostatic spray coating method. 



© An electrostatic spray coating method where an 
electrical field is generated between a spray gun 
(14) and an object (4) for electrostatically attracting 
the paint to the object for coating it. A positive or 
negative voltage is preliminarily applied to the object 
(4) with a spraying system for spraying the paint 
from the spray gun (14) being electrically grounded 
while the object is maintained electricaJiy insulated. 
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